Sympathoadrenal control by paraventricular hypothalamic beta-endorphin in hypertension.
The paraventricular hypothalamus regulates autonomic nerve outflow and is innervated with beta-endorphin-immunoreactive nerve terminals. This study examined the effects of beta-endorphin microinjected into the paraventricular hypothalamus on blood pressure, heart rate, and plasma catecholamine and glucose concentrations in conscious, unrestrained spontaneously hypertensive rats (SHR) and Wistar-Kyoto (WKY) rats at the age of about 9 weeks. Thirty minutes after paraventricular hypothalamic injection of [125I] beta-endorphin (3.5 micrograms), most of the recovered radioactivity was detectable within +/- 0.5 mm from the injection site in the coronal, sagittal, and horizontal planes. Unilateral paraventricular hypothalamic injections of beta-endorphin (1 and 0.1 microgram/0.1 microliter) increased blood pressure and heart rate in both strains in a dose-independent manner with significantly greater increases in SHR. Plasma catecholamine and glucose concentrations were measured 15, 30, and 60 minutes after beta-endorphin injection. Norepinephrine concentrations were not significantly altered in WKY rats but increased in SHR. Epinephrine concentrations increased in both strains with significantly greater increases in SHR. Increases in catecholamine concentrations were not dose-related. Glucose concentrations also increased in both strains with significantly greater increases in SHR only at the lower dose. Ganglionic blockade with pentolinium significantly reduced beta-endorphin-induced pressor and tachycardiac responses in SHR. Pretreatment of the paraventricular hypothalamus with naltrexone (1.1 micrograms) in SHR blocked the initial pressor and tachycardiac responses to beta-endorphin (0.1 microgram) and blunted increases in epinephrine and glucose levels. When the animals were anesthetized with alpha-chloralose 2-5 days after the study in conscious animals, there were no differences in blood pressure or heart rate between strains after beta-endorphin (0.1 microgram) injection. The results indicate that conscious SHR show enhanced cardiovascular and sympathoadrenal responses to beta-endorphin injected into the paraventricular hypothalamus, suggesting that alterations in the activity of the paraventricular hypothalamic beta-endorphin system can modulate the development of hypertension in SHR.